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Abstract (Basic): EP 651431 A 

Mfg a semiconductor device comprises: (a) disposing a soin. in 
contact with a portion of a Si film on a substrate, the solution 
containing a catalyst for promoting crystallisation of the film; (b) 
crystallising the film by heating. Also claimed is the method using Ni 
as the catalyst and (III) the method as (I) in which crystals grow from 
the catalysed portion to a non catalysed portion and the devices (IV) 
made using the methods. 

USE - Mfr. of electro-optical devices e.g. active matrix liq. 
crystal devices. 
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ABSTRACT 

PURPOSE: To previously control a solution which accelerates the 
crystallization of a silicon film in element concentration so as to improve 
the silicon film in crystallinity and to lessen the solution in element 
content by a method wherein an amorphous silicon film is made to retain the 
solution and thermally treated to form an active region. 

CONSTITUTION: An amorphous silicon film 12 is formed on a glass substrate 
11. After a hydrofluoric acid treatment, an oxide film 13 is formed on the 
siicon film 12. Then, nickel is added to an acetate solution, wherein 
nickel is lOOppm in concentration. 2ml of the acetate solution is made to 
drip on the surface of the oxide film 13 on the amorphous silicon film 12, 
the substrate 11 is left to stand for five minutes keeping the oxide film 
13 in this state, and the oxide film 13 is spin-dried up by a spinner 15. 
By this setup, a nickel -containing acetate solution film 14 can be formed. 
Thereafter, the substrate 11 is kept in this state for five minutes and 
then thermally treated in a nitrogen atmosphere at a temperature of 550 
deg.C for four hours in a heating oven to obtain a crystalline silicon thin 
film 12. 
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acjwav>fc»&. »iM:iaic*»*s»»©iRc«*iw» 

[0 0 5 8] Sfc. 7;i/3— ^tbTttx^y — 
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hS^y^WttJC&^bT 1 OOp pmtcfc&i 

[0 0 5 9] *LTi©»»**ftKaamLhlCtt*T 
5. fcfc. gtfkUfcwTUfcBS (2 0 0 

OA)?) imfiL-Zintt 1 0 0mm^O^7^Sfi±i: 1 

0 0 0A©J?£T:X7XvCVD£TS*J&b*: ! fe©T& 
3. 

[0 0 6 0] ±E#ll*3iJM!l±'s©**©fc*tt. H 

#U 2ml vrnTt-rz. 

[0 0 6 1] -£bT. H©«IST5»|HI«»r*. -e© 
ft. Sfliv*aftSfr5. xtlt-lii 

5 0 0 r pm"T?l SWISHES £©ftt4. 550 

[0 0 6 23 CH«J4] *HJEW4, flij^Tt^TSS 

[0 0 6 3] *fUS«K*V>TW:, ItLXO. lmo 

1 / 1 ©5BK£J1V>*. ^t7D5^C04. ( --. y ^;K7)5gfi 
#5 0 p pmi:^^J;-5(C, =y^r;W©»****>U, 

[0 0 6 4] 5 3 *5l»J 14. *R9! ©2Fft * 

TFTS<»T*««*t. TFTCjflKBi 
bTf4. ?£S&gjj&B©#-Tt4ft< . — ttirfffc*T.*& 

[0 0 6 5] 0 3 lC*HM^JW^S!Xg©SlS$:^-r. 
sr#5**«±KTil!L0K<b£JMII (0^-1*1*) £2 
0 0 OAOffSCdWr*. d©&<kS3iSBtt4. #5* 

[0 0 6 6] *UT. *flKaWK*IBSt« 1 fcPWKfr 
*ST1 0 0 OAOJPSCfiJEBtT*. ftT, g&8E<fc 

2 0 Aa*W»SlOBIWHft-W)UV>toW»fcJ:o 
[0 0 6 7] -S-LT1 0 p pm©— ydr;i/Sr&^Lfc» 

3l5itBI2 0£:2 1 5 5 OS. 4«rW©»m 

ICiot, S^JS 1 0 0 StSIHfcS-S*. CLUSTtt 

m.mm 1 LfcfawtttH u> 

[0 0 6 8] dron-yir^SrJgA-tfclgte, IOIM3 



[0 0 6 9] fiftfcbfcSJBBlS/^-x^L 

t. attoflwu 0 4*»is!t-r*. ;i 1 o 

4l4TFT©gtf:Jf£8i/&T5. -£bT, JP3 2 0 0- 

1 5 0 0 A. d C-Cli 1 0 0 0 AOSfliiX lOsei 

-5. (0 3 (A) ) 

[0070] timftjskfm. i o 5o^«ciift**^ 

dSfifiS 1 5 0-6 0 CC, $F£b< 14 3 0 0-4 5 

o'er. RF^x^cvDtT^ • mmvtz. TE 

OS£&Si©JI77ittel : 1-1 : 3 . fiErttt 
0. 05-0. 5torr, R F/W- (4 1 0 0 - 2 5 
OWtUfc. *5V»I4T EOS *BR4: LT*'y>J9^ 

mfcU&Z 3 5 0-6 0 0*C. J? £b<f44 0 0-5 5 

ottbiMifc. iwm. wtm* is ><n& 

HSIT4 0 0-6 00-CT3 0-6 0^7--)VLtz. 

[0 0 7 1] uWttiTK r FX*->7-l/-tf- (fit 
fi 2 4 8 nm. 2 0 n s e c ) fczmZ-^tlii 

Wl&Wll&t&®2t?Z uiT, y'J3 l 0 4 ©S§ 

(5Ky hi?— v;U7--;W 14, #5X»fi*:»«WH*' 
fIC. a^©*-^S^W(C»^-Ti>dtdiT#, bfrfc 

[0 0 7 2] -£©&. i$20 0 0 A— 1 «m©7;WS 

/^-->i/L, y-f hit® 1 0 6 *»fiW*. 7)^5. 
-^AIC»4X^3>>^A (Sc) tO. 15-0. 21 

7, i~3X©SSKrox^-u>inj3— ;ws»cs 
u c©T;usxC7A©y< hti»f 

2 2 0 VSTSflESdttf. -t©«J|TlB#l«Jfia*LT** 

1500-3500 A. WAtf. 2 0 0 0 AwKSlE-ft 
% 1 0 9«»jAr«. (0 3 (B) ) 
[0 0 7 3] -£•©&, K>^j£ (^X? K 

M«5 tffiAbfc. h*-bf>y^X<hbTl47*X 
(PH3 ) K-XS14. 1-4X10 

15 c m"2<J:T-&. 

[0 0 7 4] $ 03 (C) tCjjVT^SKK r FX 
=^ ->■=?— !f— (2SS2 4 8 nm. /t;PX*§2 0ns 
ec) 4HWLT, ±EWtftflW©»Ai:J:9T8ft 

SfiEttl 50 — 400mJ. 'cm2 . jff ^b< 
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te2 0 0-2 5 OmJ /cm 2 X&-5. Z.o LX. NS 
*tt* (#» m«l 0 8. 1 0 9£&f$.?Z. dtlb© 
^C9->- HSSt«2 0 0-8 OOQ/OT^^fc. 

[0 0 7 5] HWlOllC&HX, U— tf-£/BV>£fr*> 
OK, 7?y^3.7>ZfZ<m\sTm$fm\Z 1 0 0 0- 

1 200t (v'Ja^z^-Ofifi) tt±#$t. 

tSRsaaar*. i»*»5rta (5tf* h • -y— 

• 7=— ;W (RTP. 5 try H • -9— • Xn-fcX 

[0076] -e©^ ±mzmwsmto not ux. 

TEOS^JSJSI-iUT, Cftit^t077X7CVD 

DftC£-3TMMB£*R*J*3 3 0 0 0 A^fifc-r*. X 
«SS»i2 5 0-4 5 0"C, 0fl*.tf. 3 5 0tiTI>. 
IICTStt^l^fc*- ;i©&-rt:3SSJK£tft 

K£t§8tu cm*/^— ->^bT®i^m@i i it 
r*. (0 3 (d> ) 

[0 0 7 7] -5-LT. Bfflife^#) 1 1 0fcXy?>2fU 
T. 01 (E) CStJtiCTFTOV-X/FW > 

><D$mi 12.11 3£ff£j£U K*® 1 1 3 «B^H 

Si 1 nzsatt***. 

[0 0 7 8] ^X-^&SfcfflUT^y^^ALfc 
fc. 

[0 0 7 9] LfrU *HS6^J©J;-5IC 1 0 p pmWt 

7->-K14*^V^T, ±IE3 h*— )V<ni&titfj t $t. 

[0 0 8 0] g&K. Tk^+XS 0 0-4 0 OtTO. 
1~2B$M7X— ;UUT, v'J^XOzKJ&ffcSrTcT-r 
3. d©i^l:bT. TFT7i«^-r-5. -tLX, f^B? 

7 £ T--f 7-7 h U £ *S!i£Ji3£aM£B t bTTcfiTf -S. 
;i©TFTte, V-7/KH>«ai0 8/l0 9t 
^^WBdtflWU 1 4*WlxTV»*. £fcl 1 5#N 

[0 0 8 1] *3«lfi«©«lfi!tfefiWIL'fc*fr. ffittJf f 
K^FSrrSx-yir.H'©^^ 3 x l 0 18 c m-3gg$> 
SUte^fieTF©. lxi0 16 atoms cm -3 — 3xi0 

[00 8 2] l%Hs.&\ 6 ) *Hffii#J ICfeHXte* fffiffi 

2^-r<t^ic=^'r;i'€:S^Wic^AL, ^-©Sfiftfr 



*iX#&. 

[0 0 8 3] *mnmz&v*-y>r)V7m<nm-\ji ! ik 

[0 0 8 4] *HJE^J{i, 7i7x-e7-7H'J^X«iim 

•5. H4IC**Sefl»JOfP«ia«:«T. £f\ S«2 0 
l£gt#U TEOS (fh7-Ih + i"X7» £ 

0 0 0 A®«MB£JR©Tiftlll 2 0 2 *»fi!trs. 
X, ^X^CVDttllioX J?$ 5 0 0- 1 5 0 0 
A. W^LtflOOOAoXtt (IS) ©*SMS35iag2 
0 3 $s5lli5. SfcCSJfcWCJPS 500-2000 
A. Wt«l 0 0 0A©flMta*K2 0 5&X7X7C 
VD&lCioXB)cK-r^. ^LT, B<U$X8t2 0 5e 
S^WtCX-y^>yLX, *»KS*©«abfc««t2 
0 

[0 0 8 5] *UTSEJ6« 2 CiR Ufc^iSK: J: Ottftfl: 
£ttfiT£&J&7t3iX££X-y $t;Wtc* 

=y^r;HD«flElil OOp pmX££>. -tOM, 

iidij*-^** \tmMm 2 x^ bfc t> © t m— xs. . 

HflMDBtt. H^J 3 S^«H»J 4 liZm Lfc^felCi 
£>&©T&c?Xt>.fcH. 

[0 0 8 6] S*»HftTTr5 0 0-6 2 0 

*C, 5 Ot. 4B#p E fl©Jinj&7x— ;i--£fr^, 3 

^K3 o snfe&itz'tT?. aiwttt. ^-yWi'iSi 

MA4tttU^flUt2 0 6 *ttJ5S.ft£ LX *EPX^£ft 

•5. Slwi5VJT«^J«2 0 4texy<r;wa<i£]&!£A<**i 
TttftfcLfcSMh «*£2 0 3fi«^|pJJCiSa<kUfcg|? 
ft-Sr^T. CW2 0 3X^^n-5^(p]>NOaa<i, 2 
5tfmHgX£>£. Sfc-€-©»Jlfiltfe*ft»a«l» (1 1 

1) *fc5ftX*5CL£d*?Sig£ttXV>£. (0 4 

(A) ) 

[0 0 8 7] ^fC. «<ta«K 2 0 5 *l«Ss-r4. 

^2 o 6 <DmM\zMi$.ztiz>m.<kmbmftiz®&. 

-tbX, SS6IK2 0 4^-z>m F^'f 
Xyf>yLX attOSttJB««2 o 8*»«tra. 
Z.<D&„ 04 (A) ■p2 0 6TSSftfcf«tt. -7^ 

-«yr;w7j^igaic#ftr^-<i:^?iiS$nx^^. c 

n6>OT^®X-ti. ^-W^FB^wm^lCit^ LX- y *r)i><D 
Clfc^Xte. S14B2 0 8 IC43HX. ^n?>w--^r;p 

[0 0 8 8] -f-ct, i o oma%<o*m&$:^ts 1 o 
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fvJE, 5 0 0-6 0 Ot®. •ftSM(Cti5 5 CCOTfJH 

OIXIK) 2 0 8©*i*BtftS-e. K<t^M2 0 9 

0 OOAitS. & 

£, 7>^-7l?H^. UJoJE> 10 096) . 4 00t 

0. 6-4 ym, fl;Ui. 0. 8-1. 4umfwt!-i7 
4fc^MS3 0-18 O^RItU &<tS^K2 0 

1 ~ 1 0%<DHC 1 SfiXl/TfeiK 
[0 0 8 9) frft-B.<DytMtLTW\a>f>7>7ZM 

A— ±©fifiE# f 9 0 0-1 2 0 0*COW»C**J;5«ClB 
ST*. JMWfctt. 5/y3>"7xA-KJIlWi*/*a» 

(J50-200 *c/8>, *aiie«»anr 20-100 

(04 (B) ) 

[0 0 9 0] SISttHT. Mv9V>9&\Z*.-3X, 
J5£ 3000 — 8000 A. #JAtf6 0 0 0 A<D7;VS 
-<^A (0. 0 1-0. 2%<D7>J3>i?'5&&£tS) £ 

T. **-f Mffi2 1 Ot»BJtT*. (0 2 (C) ) 
[0 0 9 1] ^roj^s-^AOtSCgl* 

issKftbT. «m\zwt<tms2 1 ife»«r*. c© 

WSttfctt. I5K*« 1 - 5 *hfcx? 3 
0 0 0At^?>. 7^43. £««ML»2 1 114. t^H* 

J:iei®@^<tXST^«>^c:<!:**T#S. (0 4 
(D) ) 

[0 0 9 2] *K. -f^>H-tr>yS (X^X^K- 
tT>ytttt>*5) KioT. SttSStt* (7-XXF 

■&y-f h^@2 1 0 t-€-OMB©K<kS 2 1 1 £V77 
£LT, S EI^M IC N^ftM Srtt-^f £?Ffct®) (uu 
Tt4&> fcSanT*. K-tf>y#X£UT, 7*7.7 
W> (PH 3 ) SrffiVi, flDitmffi£6 0-9 0 kV. W 
7l«8 0kVi:-rS. K-XSttlx 10»5~8X10 
15 C m-2. #JAHf. 4XlO l5 cm- 2 it5. C©g 
JR. N^ro^FM^^2 1 2 i 2 1 3 

Ed^6fc B J6>»^<k"3lw^S?5%^i:yi' H@ 

**;i'TFT©»£ , tt'^-f XT.) £Enflnb/teg(D'J-7 



ir»:i*«a*ft40Tr. *7-ty i* twarsa 

[0 0 9 3] U— tf-3t©f!g»CJ:oT73:- 
;W£frofc. U— tf-fttLTte, KrFX*->vU- 
if- (j£S2 4 8 nm, /W^i2 0 n s e c) 

dOV- !f— TfeoTfeiV*. U— tf— 3trof!M* 
jfcfrtt. Z*JMf-8«#2 0 0-4 0 OmJ ,'cm 
2 . 09*.tf2 5 0mJ/cm2 tU -frffilCOg 2 - 

1 0 ->a y K Mi«2->3 7 MGUtUfc. CO I/— tf 
-3t©JHIt«N::*iR* 2 0 0-4 5 CCSftcaHRT* 
CtlrioT, ja*S:l«*-a-H6Tt)iV». (04 

(E) ) 

[0 0 9 4] ^V^T. (5$ 6 0 0 0 k<JMft&#S&2 1 
4 £ BK^##D tLT^7X?CVDSi:<t^ Ttfflrt" 

-f 5 Kfit2 1 5«E*J&U SM&^a^fr*. C©=fc? 
CUT»J&£*ifc¥ffi±»;:XA'yi'ftK:J:-aTJ*2 8 0 
0A©SBJ»mttM (I TOM) fefifcRU JLttt/l* 

-->yLTffiSi®®2 i 6*»fiitrs. 

[0 0 9 5] fLT. MffiMft«)2 14. 2 15C3> 

h*— )v*j&f$\,T. &«*m. #]a«. SMt?^ 

2 17. 2 1 8*»aW*. Sitir, 1 gvJE©7K^2?lS 
g.-C3 5 0'C. 3 0^-057-— ;W«rfr^, TFT^T 
-57 ^^-^ 7^? h U^XWil^tHlK^^T^. (0 4 

(F) ) 

[0 0 9 6] 7)05 ir*HJE^J ©Mil © 

Hm^Tjkt. *S (^-->y 7 0 5 9) 5 0 

l±CX/^y^'J>yftl=J:oT»*2 0 OOAroKl: 
^OTitl^l 0 2$r»BtLfc. S«t4. TSt^cDfiJtM 

&SZ.1t-3tZ&. 0. 1-1. O-C.'^TS^IgLSWT 

rof^<tXS*J:t;^©a<7?^7r:-;l'XS : £r-S-tr) T 

-->i^7 0 5 9&t£Tii. 6 2 0-6 6 O'C-Cl-4 

B#H7=-^ufca, o. 03~i. Jf^t 

<(4. 0. 1-0. 3*Cx'»T»*U 4 0 0-5 0 0 

[0 0 9 7] ^CtC. 77X-7CVDfti:ioT. JP$ 5 
0 0 - 1 5 0 0 A. ^Jx« 1 0 0 0 A®Xtt (IS) « 
^SSS^M5:fimUfc. -5" IT. aaEffJlTwLfc^ 

|?aSv, (TCfvJE) . 6 0 0=C. 4 8B#M7^-;UUT^ 
Sfl:5-&. i^4l0-l 0 0 0^m^©^fSi:/t 
^-->yUT. a^WS^K (TFTcoSttH) 5 0 
3S:^bfc. (0 5 (A) ) 
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[0 0 9 8] -f-Ot. 7 0~9 0%<D7km%.£'StS 1^. 
ffi. 5 0 0~7 5 0*C. ^MlC(i6 0 0*C0DK^ia 
«*ZK*,H*»1. 5-1. 9 0Jt*T/WDS?x = 

■ft$-&, JP£ 500— 1 500 A, #JAtfl 0 0 0A© 

fcc±o, «jj«o«*iitt. -toatis** 5 o ak±«'> 
*Bio!)Ws»a«fl:a*i«a*Bi©2«T*soT. 10 

0 0A©J* $<OSifimS:KYkUT, JI$l 0 0 0Aro& 
fc3WR£»fc*&Ctt. 3R-3fcaWH«>»Stt5 0 0 

[o o 9 9 ] HS-Kftftssta* cy-< K*aw») .tstt 

v^Aff&flrftjWi&ti*. — SUB©****** 

<£SKU TFT£LTOT#t££(pLt£i*-5 ! b©X$. 

[0100] JR«MfcCJ:r3T«<ka#«l 5 0 4 tjRAl/ 
fcO*. S«€r-m<k-S^#BSgv. ( lftE. 1 0 0 
96) . 6 0 0*CT2i^ra7--;H.fc. (05 (B) ) 
i§l*ttV>T. MffCVDftlC^oT, JPS3 0 0 0-8 
0 0 OA. «*.tf6 0 0 0A©#ttft&SS (0. 0 1- 

o. 2X©»fc^tr) £j&B£b;fc. ^bx. £XK*/t 

^-->^LT. y-f h«ffi5 0 5£JE^L,fc. Se> 

-tf>y* (^XvK-tf^fttfcm?) Cfco 
T, ©teBffi^ (V-^/HW>. ^-f *;W€:«fiKT 
£) KN&SS£tt#T£ : Fl»6<8l (uutlii) ^r^fia 
L/fc. h*-tr>y^7.tUT, 7*7.7>f> (PH3 ) 
finjEmffi£6 0-9 0 kV, «Atf8 0kVt 
Ufc. X»tel x l 0 15 ~8 x l 0 I'cm -2 . #JA 
tf, 5X 1 0l5 C m-2<i:Ufc. NS©^FS5«9 
WAS 0 6 t 5 0 7 iiW&Ztift. 
[0 10 1] frat. k-if-3t©iWi:ioT7r- 

— (2£S2 4 8 nm, A)kX4§2 0 n s e c) SrJBHit 
200~400mJ,'cm2 . 



#JAtf 2 5 OmJ/c m 2 tL, — sWJrlcts* 2 - 1 0 

OHM* iCS« €2 0 0-4 5 0'CSSlc^T^-t 
K=fcoT. a»*lt*-arL»T%>J:v>. (0 5 (C) ) 
[0 10 2] dOIgti. iEiMMfc£J:«?>:7 

Bte8»fl:Lfc«*'Mi»«KS*'i-*»-r<, loootfii 

a«ic9k*sn«*«. "5ia-ifiiWMt <**o. 5-4 

am) ttSMXSnicOO M4?WRSnic<v»©T. # 

STTtJOT. #7**«©**#HH£fc5:ESK:*5 

[0 10 3] i&V>T. 1^6 0 0 0 A©BMfc3t*Bt5 0 
8 (PIHNUMl t tT 7*7 XV C V Dft K «fc r> T»JBfc L 

Atf> S<t^^><h7;i/5-^A<Z)#BKJC ! toTTF 
TW«ffi-K«S5 0 9. 5 1 0 ftSfcir, 1 

TFT^l/fc. (0 5 (D) ) 
[0 10 4] ±KCjRTaSrC1#&hfcTFT©fMHl* 
tel 10-1 50cm2 ,'Vs, SttttO. 2-0. 5 
V/«i-C*ofc. fiHUWSCi^TV-^/K 
V< >\Z*Vm£ K-t>^l^fcPft^l«TF T fe 
feMLfciCia. &S»&tt9 0~l20cm2 /Vs. 
SffittO. 4-0. 6V/jfiTS0. i^airopvDft^ 

T, 2S'JW±» < . S 2 0 %U^± foM'> L 

FTH10 0 OTCroBIMMMtKioT^MSnfcTF 

[0105] [h^j 8 j *mmmt7 t=r<{-j^vv 

T. 0 6 K>7^x-f Xv h U ?XSrot D ig^gi©- 
[0 1 0 6] 0K43HT. 6 1tt^7^SffiT*0. 6 

-3-51:^ >^Rf tl/TTFTMElSft 

/\*— T F TA«Ei £ttTV> *©A*«iZ2 h* 7 -f A— ^« 6 
2Tfe-5>. 9X4K«6 3 4 K?-f /*— «*6 2 <h»ip] — 

[0 10 7] K^'f>'N'-^6 2lcEg$n^.TFTti 

^fc, iB5S««6 3lwiEfi$nSTFT(iiSSI®ffiW€ 
mSr^Jf^SrS^^S*^^^' 5i"7«^ — ? 
ttSif) ^>^V^te^S<i:$n^. ^JA«, 
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6 3K3Ee$ft5TFTte. %W&\ 5 Id^TT FT5f 

[0108] [hje#j 9 ) #hm#m, ussw i \z5a-t 

[0 10 9] «« (n-->^7 0 5 9) ±ICT 
ittBlfcLT*/ty *U >?miZ ±oTBKt&3BBt£2 0 
OOAjgJ&U*:. ttT. ^^3^M2r^X-7CV 
DfttC±oT3 0 0 — 8 0 OA, #JA#, 5 0 0AlC^ 

^TUV3t©fiB!ft£:-fc;i&V>. 10-10 0 A©K<kS 

[0 110] 8<t3£3SJ£^Jfc&. «fl:a*BljftIfK9lf 
>;7*$2UI£:fc;L£V>. 0 7 (A) ro±-5tC«ilffl^SED#5 

[0 111] ^±ro t fc5IC&iSEK}&ip«IC t fc£[H]£j£ 

[0 112] -?-©&, SES6« 1 tB*»C»l»^C*V» 

Jg) S»*ilt*»T#fc. *3»ie«C*U»Tli, BKfcS 

©AUfcfcfe. 0 7 (B) ©£d<, c^SSttaii 
«, «fttt»©*6i. **«a*a*sfl«-3ofcfc©a« 

-^ftirg^SSii&^^te^. 07 (B) K£u 

a*. *new©»«ottftt>wwic»e*xfc. ssn>&© 

[0113] wdhvm. mmty¥>-y<n%fm. 

commit ^<t £ t ft * ± 5 t 

€r^5£Lfc. **Jfi«-Ctt, #HSC33i©5£9 (*&& 

0. 3tfinttTfcfc*i:3Cl'fc. 
[0 114] 3SJS0J1 K»«k-5«:7tf>yfflg«:ffiSTlC 



CfcUfctonT. 1-10 tfnfl«0**S0nBffl* 
d © ct 5 ft*«ftfl:«*offlRtt»a:»c^^ < it 0 . $ 

[0115] mmm 1 o j jom 9 -eft* 

&«. H8ir*«tt«iwff«iat*T. *-r. as 8 

0 1 D-Z>y7 0 5 9, 1 0 cm£0 ±C. THkK 
£ LTStftilSilgl 8 0 2^y7X?CVDttl:ioT3 
0 0 OAJCjRKLfc. -tUT. y5X7CVDSCio 
T##&J5£3SISt£ 300-1000 A, #J Ali, 5 0 0 

ACfiflRUfc. 

[0 116] 9 <fcP3«ir, #HK3£3tJ!£ 

LT, SJS^HftWKfc^-C. 5 5 Ot:, 4&fffi<DDm 

[0 117] *■©», 3E£ttftte*lS±a-l*Sfc»»"l' 
-ft (tS2 48nm) $2 0 0-3 a OmJ/cm 2 

8 0 3##6>ttfc. ifc, d©*SS, MfrCEFaELTV* 
fc5feBJMt«l«^±ceftfl:*ii.fc. (0 8 (A) ) 

[0 118] o^tc, C0D«CLT»6nfcttiMta* 
I8 0 3*/^-=>yi,T. *ttO*«8 0 4 (fttt 

9 (A) . (B) o«cailttffc»LT. sanies t 
[0 119] CCDt#, TFT*aHn*«flifW*M*S* 

ISLOStiSi^-tO^rifiJICioT, TFT© "J— ?««it 

(y-f hmglcM/N'-f 77,mffi^TOD bfcW^T<73 h* V 
-T>««t. «i]A«, Nft*;HTFT©i#l:lt Y 

Jt*******^*. HBR©TFT*PME-T* 
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